PATENT 
Docket No:213lUS 



METHODS FOR THE IDENTIFICATION OF INHIBITORS OF 
3-ISOPROPYLMALATE DEHYDRATASE AS ANTIBIOTICS 



FIELD OF THE INVENTION 

m 10 

g The invention relates generally to methods for the identification of antibiotics, 

C3 preferably antifungals that affect the biosynthesis of L-leucine. 



BACKGROUND OF THE INVENTION 

Filamentous fungi are the causal agents responsible for many serious pathogenic 
infections of plants and animals. Since fungi are eukaryotes, and thus more similar to 
their host organisms than, for example bacteria, the treatment of infections by fungi poses 
special risks and challenges not encountered with other types of infections. One such 
fungus is Magnaporthe grisea, the fungus that causes rice blast disease. It is an organism 
that poses a significant threat to food supplies worldwide. Other examples of plant 
pathogens of economic importance include the pathogens in the genera Agaricus, 
Alternaria, Anisogramma, Anthracoidea, Antrodia, Apiognomonia, Apiosporina, 
Armillaria, Ascochyta, Aspergillus, Bipolaris, Bjerkandera, Botryosphaeria, Botrytis, 
Ceratobasidium, Ceratocystis, Cercospora, Cercosporidium, Cerotelium, Cerrena, 
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Chondrostereum, Chryphonectria, Chrysomyxa, Cladosporium, Claviceps, Cochliobolus, 
Coleosporium, Colletotrichium, Colletotrichum, Corticium, Corynespora, Cronartium, 
Cryphonectria, Cryptosphaeria, Cyathus, Cymadothea, Cytospora, Daedaleopsis, 
Diaporthe, Didymella, Diplocarpon, Diplodia, Discohainesia, Discula, Dothistroma, 
5 Drechslera, Echinodontium, Elsinoe, Endocronartium, Endothia, Entyloma, Epichloe, 
Erysrphe, Exobasidium, Exserohilum, Fomes, Fomitopsis, Fusarium, Gaeumannomyces, 
Ganoderma, Gibberella, Gloeocercospora, Gloeophyllum, Gloeoporus, Glomerella, 
Gnomoniella, Guignardia, Gymnosporangium, Helminthosporium, Herpotrichia, 
Heterobasidion, Hirschioporus, Hypodermella, Inonotus, Irpex, Kabatiella, Kabatina, 
U 10 Laetiporus, Laetisaria, Lasiodiplodia, Laxitextum, Leptographium, Leptosphaeria, 
S Leptosphaerulina, Leucytospora, Linospora, Lophodermella, Lophodermium, 
P Macrophomina, Magnaporthe, Marssonina, Melampsora, Melampsorella, Meria, 
| Urodochium, Microsphaera, Monilinia, Monochaetia, Morchella, Mycosphaerella, 
ffi Myrothecium, Nectria, Nigrospora, Ophiosphaerella, Ophiostoma, Penicillium, 

* 15 Perenniporia, Peridermium, Pestalotia, Phaeocryptopus, Phaeolus, Phakopsora, 

m Phellinus, Phialophora, Phoma, Phomopsis, Phragmidium, Phyllachora, Phyllactinia, 

1 Phyllosticta, Phymatotrichopsis, Pleospora, Podosphaera, Pseudopeziza, 

□ Pseudoseptoria, Puccinia, Pucciniastrum, Pyricularia, Rhabdocline, Rhizoctonia, 

* Rhizopus, Rhizosphaera, Rhynchosporium, Rhytisma, Schizophyllum, Schizopora, 
20 Scirrhia, Sclerotinia, Sclerotium, Scytinostroma, Septoria, Setosphaera, Sirococcus, 

Spaerotheca, Sphaeropsis, Sphaerotheca, Sporisorium, Stagonospora, Stemphylium, 
Stenocarpella, Stereum, Taphrina, Thielaviopsis, Tilletia, Trametes, Tranzschelia, 
Trichoderma, Tubakia, Typhula, Uncinula, Urocystis, Uromyces, Ustilago, Valsa, 
Venturia, Verticillium, Xylaria, and others. Related organisms in the classification, 
25 oomycetes, that include the genera Albugo, Aphanomyces, Bremia, Peronospora, 
Phytophthora, Plasmodiophora, Plasmopara, Pseudoperonospora, Pythium, 
Sclerophthora, and others are also significant plant pathogens and are sometimes 
classified along with the true fungi. Human diseases that are caused by filamentous fungi 
include life-threatening lung and disseminated diseases, often a result of infections by 
30 Aspergillus fumigatus. Other fungal diseases in animals are caused by fungi in the 

genera, Fusarium, Blastomyces, Microsporum, Trichophyton, Epidermophyton, Candida, 
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Histoplamsa, Pneumocystis, Cryptococcus, other Aspergilli, and others. The control of 
fungal diseases in plants and animals is usually mediated by chemicals that inhibit the 
growth, proliferation, and/or pathogenicity of the fungal organisms. To date, there are 
less than twenty known modes-of-action for plant protection fungicides and human 
antifungal compounds. 

A pathogenic organism has been defined as an organism that causes, or is capable 
of causing disease. Pathogenic organisms propagate on or in tissues and may obtain 
nutrients and other essential materials from their hosts. A substantial amount of work 
concerning filamentous fungal pathogens has been performed with the human pathogen, 
Aspergillus fumigatus. Shibuya et al. (Shibuya, K., M. Takaoka, et al. (1999) Microb 
Pathog 27: 123 -31 (PMID: 10455003)) have shown that the deletion of either of two 
suspected pathogenicity related genes encoding an alkaline protease or a hydrophobin 
(rodlet) respectively, did not reduce mortality of mice infected with these mutant strains. 
Smith et al. (Smith, J. M., C. M. Tang, et al. (1994) Infect Immun 62: 5247 - 54 (PMID: 
7960101)) showed similar results with alkaline protease and the ribotoxin restrictocin; 
Aspergillus fumigatus strains mutated for either of these genes were fully pathogenic to 
mice. Reichard et al. (Reichard, U., M. Monod, et al (1997) J Med Vet Mycol 35: 189 - 
96 (PMID: 9229335)) showed that deletion of the suspected pathogenicity gene encoding, 
aspergillopepsin (PEP) in Aspergillus fumigatus, had no effect on mortality in a guinea 
pig model system, and Aufauvre-Brown et al (Aufauvre-Brown, A., E. Mellado, et al. 
(1997) Fungal Genet Biol 21: 141 - 52 (PMID: 9073488)) showed no effects of a chitin 
synthase mutation on pathogenicity. However, not all experiments produced negative 
results. Ergosterol is an important membrane component found in fungal organisms. 
Pathogenic fungi that lack key enzymes in this biochemical pathway might be expected 
to be non-pathogenic since neither the plant nor animal hosts contain this particular 
sterol. Many antifungal compounds that affect this biochemical pathway have been 
described (Onishi, J. C. and A. A. Patchett (1990a, b, c, d, and e) United States Patents 
4,920,109; 4,920,111; 4,920,112; 4,920,113; and 4,921,844, Merck & Co. Inc. (Rahway 
NJ)) and (Hewitt, H. G. (1998) Fungicides in Crop Prote ction Cambridge, University 
Press). D'Enfert et al. ( D'Enfert, C, M. Diaquin, et al. (1996) Infect Immun 64: 4401 - 5 
(PMID: 8926121)) showed that an Aspergillus fumigatus strain mutated in an orotidine 



5'-phosphate decarboxylase gene was entirely non-pathogenic in mice, and Brown et al. 
(Brown, J. S, A. Anfauvre-Brown, et al. (2000) Mol Microbiol 36: 1371-80 (PMID: 
10931287)) observed a non-pathogenic result when genes involved in the synthests of 
para-aminobenzoic acid were mntated. Some specific target genes have been descnbed 
5 as having utility for the screening of inhibitors of plant pathogenic fungi. Baco. et al. 
(Bacot K O D. B. Jordan, et al. (2000) United States Patent 6,074,830, E. I. du Pon, de 
Nemours & Company (Wilmington DE)) descnbe the use of 3,4-d,hydroxy-2-butanone 
4-phosphate synthase, and Dav.s et al. (Davis, G. E., G. D. Gus.afson, et al. (1999) 
United States Patent 5,976,848, Dow AgroSeienees LLC (Indianapolis IK)) descnbe the 
,0 use of dihydroorotate dehydrogenase for potential screening purposes, 
g There are also a number of papers that report less clear results, showing netther 

° full pathogenicity nor non-pathogenieity of mutants. Hensel et al. (Hensel, M., H. N. 

0 Arst Jr., et al. (1998) Mo. Gen Gene. 258: 553 - 7 (PMID: 9669338)) showed only 

ffi moderate effects of the deletion of the areA transcnp.ional activator on the pathogemcty 
"* 15 of Aspergillus fumigatus. 

U Therefore, it is not currently possible to determine which specific growth 

S materials may be readily obtained by a pathogen from its host, and which materials may 

1 not We have found that Magnaportke grisea that cannot synthesize their own L-leucme 

2 are non-pathogenic on their host organism. To date there do not appear to be any 

20 publications demonstrating an anti-pathogemc effect of the knock-out, over-express^, 
antisense expression, or inhibition of the genes or gene products mvolved m L-leucme 
biosynthesis in filamentous fungi. Thus, it has not been shown that the de novo 
biosynthesis of L-leucine ,s essential for fungal pathogenicity. And, thus, ,t would be 
desirable to determine the utility of the enzymes involved in L-leucine biosynthests for 
evaluating antibiotic compounds, especially fungictdes. If a fungal biochemical pathway 
or specific gene product in that pathway is shown to be required for fungal pathogemcty, 
various formats of in vitro and in vivo screening assays maybe put in place to dtscover 
classes of chemical compounds that react with the validated target gene, gene product, or 
Wochemical pathway, and are thus candidates for antifungal, biocide, and brostatic 
materials. 
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SUMMARY OF THE INVENTION 



Surprisingly, the present inventors have discovered that in vivo disruption of the 
gene encoding 3-Isopropylmalate dehydratase in Magnaporthe grisea prevents or inhibits 
5 the pathogenicity of the fungus. Thus, the present inventors have discovered that 3- 
Isopropylmalate dehydratase is essential for normal rice blast pathogenicity, and can be 
used as a target for the identification of antibiotics, preferably fungicides. Accordingly, 
the present invention provides methods for the identification of compounds that inhibit 3- 
Isopropylmalate dehydratase expression or activity. The methods of the invention are 

p. 10 useful for the identification of antibiotics, preferably fungicides. 

P 

P 

BRIEF DESCRIPTION OF THE FIGURES 

O 

ru 

H Figure 1 shows the reaction performed by 3-Isopropylmalate dehydratase 

* 15 (IPMD1) reaction. The Substrates/Products are 2-Isopropylmalate and H 2 0 and the 
m Product/Substrate is 3-Isopropylmalate. The function of the 3-Isopropylmalate 
1 dehydratase enzyme is the interconversion of 2-Isopropylmalate and H 2 0 to 3- 
£ Isopropylmalate. This reaction is part of the L-leucine biosynthesis pathway. 
^ ' Figure 2 shows a digital image showing the effect of IPMD1 gene disruption on 

20 Magnaporthe grisea pathogenicity using whole plant infection assays. Rice variety 
C039 was inoculated with wild-type and the transposon insertion strains, KOI -3 and 
KOl-7. Leaf segments were imaged at five days post-inoculation. 

Figure 3. Verification of Gene Function by Analysis of Nutritional Requirements. 
Wild-type and transposon insertion strains, KOI -3 and KOl-7, were grown in (A) 
25 minimal media and (B) minimal media with the addition of L-leucine, respectively. The 
x-axis shows time in days and the y-axis shows turbidity measured at 490 nanometers and 
750 nanometers. The symbols represent wildtype (-♦-), transposon strain KOl-3 (Tl) 
(-■--), and transposon strain KOl-7 (T2) (—A—). 
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DETAILED DESCRIPTION OF THE INVENTION 



Unless otherwise indicated, the following terms are intended to have the 
following meanings in interpreting the present invention. 
5 The term "active against" in the context of compounds, agents, or compositions 

having antibiotic activity indicates that the compound exerts an effect on a particular 
target or targets which is deleterious to the in vitro and/or in vivo growth of an organism 
having that target or targets. In particular, a compound active against a gene exerts an 
action on a target which affects an expression product of that gene. This does not 
10 necessarily mean that the compound acts directly on the expression product of the gene, 
5 but instead indicates that the compound affects the expression product in a deleterious 
H manner. Thus, the direct target of the compound may be, for example, at an upstream 
□. component which reduces transcription from the gene, resulting in a lower level of 
|{j expression. Likewise, the compound may affect the level of translation of a polypeptide 
%l 1 5 expression product, or may act on a downstream component of a biochemical pathway in 
N= which the expression product of the gene has a major biological role. Consequently, such 
p a compound can be said to be active against the gene, against the gene product, or against 
2 the related component either upstream or downstream of that gene or expression product. 
P While the term "active against" encompasses a broad range of potential activities, it also 
20 implies some degree of specificity of target. Therefore, for example, a general protease is 
not "active against" a particular gene which produces a polypeptide product. In contrast, 
a compound which inhibits a particular enzyme is active against that enzyme and against 
the gene which codes for that enzyme. 

As used herein, the term "allele" refers to any of the alternative forms of a gene 
25 that may occur at a given locus. 

The term "antibiotic" refers to any substance or compound that when contacted 
with a living cell, organism, virus, or other entity capable of replication, results in a 
reduction of growth, viability, or pathogenicity of that entity. 

The term "binding" refers to a non-covalent or a covalent interaction, preferably 
30 non-covalent, that holds two molecules together. For example, two such molecules could 
be an enzyme and an inhibitor of that enzyme. Non-covalent interactions include 
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hydrogen bonding, ionic interactions among charged groups, van der Waals interactions 
and hydrophobic interactions among nonpolar groups. One or more of these interactions 
can mediate the binding of two molecules to each other. 

The term "biochemical pathway" or "pathway" refers to a connected series of 
biochemical reactions normally occurring in a cell, or more broadly a cellular event such 
as cellular division or DNA replication. Typically, the steps in such a biochemical 
pathway act in a coordinated fashion to produce a specific product or products or to 
produce some other particular biochemical action. Such a biochemical pathway requires 
the expression product of a gene if the absence of that expression product either directly 
or indirectly prevents the completion of one or more steps in that pathway, thereby 
preventing or significantly reducing the production of one or more normal products or 
effects of that pathway. Thus, an agent specifically inhibits such a biochemical pathway 
requiring the expression product of a particular gene if the presence of the agent stops or 
substantially reduces the completion of the series of steps in that pathway. Such an agent, 
may, but does not necessarily, act directly on the expression product of that particular 



gene 



As used herein, the term "cDNA" means complementary deoxyribonucleic acid. 
As used herein, the term "CoA" means coenzyme A. 

As used herein, the term "conditional lethal" refers to a mutation permitting 
growth and/or survival only under special growth or environmental conditions. 

As used herein, the term "cosmid" refers to a hybrid vector, used in gene cloning, 
that includes a cos site (from the lambda bacteriophage). It also contains drug resistance 
marker genes and other plasmid genes. Cosmids are especially suitable for cloning large 
genes or multigene fragments. 

As used herein, the term "dominant allele" refers to a dominant mutant allele in 
which a discernable mutant phenotype can be detected when this mutation is present in an 
organism that also contains a wild type (non-mutant), recessive allele, or other dominant 
allele. 

As used herein, the term "DNA" means deoxyribonucleic acid. 

As used herein, the term "ELISA" means enzyme-linked immunosorbent assay. 
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"Fung," (singular: fungus) refers to who.e fungi, fungal organs and ttssues (e.g., 
asci, hyphae, pseudohyphae, rhizoid, sc.ero.ia, stengmata, spores, sporodoclua 

I ,ike>, spores, funga, cells and the progeny thereof. Fungi are a group of organs 
(abou, 50,000 known species), including, but no, limited to, mushrooms mddews 
Lulds, yeasts, «c, comprising, he kingdom Fungi. They can either ex,s, as smglece,, 

hy „bae. Most fbnga. cells aremultinudeate and havecel, walls, composed ch,efly of 
cL Fung, exist primarily in damp stations on land and, because of the absence of 

, eitberparasUesonotherorganismsorsaprotropbsfeedingondeadorg^cmatenThe 

E principal critena used in classification are the nature of the spores produced and me 
S ;e S eLorabsenceofcrosswa,lswi t bintbehypbae.Fungiaredis,nbu,ed W o r ,aw,de 

I; timbe r,,ext, 1 es,ando,herm— ^ 
Q most notably with algae to form lichens. 

1 As used herein, ,he term "fungicide", "antifimgal", or "an„myco,,c" refers to an 

° antibiotic substance or compound mat kills or suppresses the growth, viab.hty, or 
20 pathogenici.yofatleas,onefungus,fungalcel.,fungal,issneorspore. 

.ntbecontextoftbisdisc.osurc-gene-shouldbeunderstood.oreferroaundof 

beredity. Each genets composed of a linear chain of deoxy—eotides which canbe 
r eferredtoby,hes„ofnuc,eo,ides forming the chain. Thus, "seance ,s used ,o 

indicate both the ordered ,is„ngofthenuc,eo,,deswb,ch form the cbam, and hecham 
25 it self,wh,chbas,ha,se q uenceofnuc,eo,ides.,"Se q uence"isusedmthes,m 1 ,arwym 
r efernn g ,oRNAcha,ns,hnea J ehai„smadeof ri honuc,eotides.)Thegenemay,ndude 

nrolecule, and maycontain sequences with unknown fimction. The majonty of the RNA 
.anscnpfion products are messenger RNAs (mRNAs), which include sequences wh,ch 
3„ aretranslatedinmpolypept.desandmayincludeseqneneeswbicharenottranslated.It 
sbou,dberecogni Z ed,ha,sma„differences,„nuc,eotideseque„cefor,hesamege„ecan 



|=U0 

Q 

a 



w 

SI 

» 15 

III 



ex ,s, b etweend,fferent toga, strains, or even wdhin a pa«icu,ar hmgal strain, without 

alterine the identity of the gene. . 

A snse di n l hisd,se 1 osnre,ttne,er m s»^or»ce« g ro W th..ofanor g an,s m 

refers.oaninerease.nmass.density.ornnmberofee.lsofsaidorganism. Some 

;eXofaee„sn S pe„s,on,,heeonndn g of t he„n m nerofce„s i nafixedvo 1 n m ehe 
elXof renumber of eensby— ent of ce« div.on, dremeas— of 

groIra.es in response to a change in one or more of the culture pa— *»» 
Irw.seshmlar strain not Having a growth eondidona, phe„o W e. Typ.eaiiv, a ^ h 

having a heat-sensitive phenotype) exhibits srgruficantly Afferent growth, P 
:;Lh, nnder non-perm.ssive temperatnre conditions as compared to growt under 

Lt from the appropriate growth changes for overtypes of growth condmona, 



phenotypes. 



As used herein, the term "HaO" means water. 
fr om^^^e a ,andhavmg : a,,eas, 5 0%se q uenceide„t,ty,preferah 1 y60A 
70^0% 90% 95%, 99% sequence identity and each integer unit of sequence t enWy 

50%, 75%, 90%, 95%, 99% and each integer unit of act.vdy from 10-100* m ascend g 
^ As used herein, the term .. H is-Ta g » refers to an encoded polypeptide consrsdng of 
multinle consecutive histidine amino acids. 
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As used herein, the terms "hph", "hygromycin B phosphotransferase", and 
"hygromycin resistanee gene" refer to the E. coll hygromycin phosphotransferase gene or 
gene product. 

As nsed herein, the term "hygromycin B" refers to an aminoglycoside anttb.ouc, 
used for selection and maintenance of enkaryotic cells containing the E. coU hygromycm 
resistance gene. 

••Hypersensitive" refers to a phenotype in which cells are more sensitive to 
antibiotic compounds than arc wild-type cells of similar or identical genetic background. 

••Hyposensitive" refers to aphenotype in which cells are less sensifve to 
antibiotic compounds than are wrld-type cells of similar or identical genetic background. 
As used herein, the term "imperfect state" refers to a classification of a fungal 
C organism having no demonstrable sexual life stage. 
5 The term "inhibitor", as used herem, refers to a chemical substance that 

S inactivates the enzymatic activity of 3-lsopropylmalate dehydratase or substantially 

reduces the level of enzymatic activity, wherem "substantially" means a reduction a. least 
as great as the standard deviation for a measurement, preferably a reductton by 50%, 
more preferably a reduction of at least one magnitude, i.e. to 10%. The inhibitor may 
function byin.erac.ing directly with the enzyme, acofactor of the enzyme, the substrate 
H of the enzyme, or any combination thereof. 

A polynucleotide may be "introduced" into a fungal cell by any means known to 
those of skill in the art, including transfection, transformation or transducuon, 
transposable element, electroporation, particle bombardment, infection and the hke. The 
introduced polynucleotide may be maintained in the cell stably if it is incorporated mto a 
non-chromosomal autonomous replicon or integrated into the fungal chromosome. 
25 Alternatively, the introduced polynucleotide may be present on an extra-chromosomal 
non-replicating vector and be transiently expressed or transiently active. 

As used herein, the term "IPMD1" means a gene encoding 3-Isopropylmalate 
dehydratase activity, referring to an enzyme that catalyses the interconversion of 2- 
Tsopropylmalate and ftO with 3-fsopropylmala.e, and may also refer to the gene product. 
30 As used herein, the terms "3-Isopropylmalate dehydratase" (EC 4.2.1.33), "a- 

isopropylmalate isomerase" and "3-Isopropylmala.e dehydratase polypeptide" are 
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synonymous with "the IPMD1 gene product" and refer to an enzyme that catalyses the 
interconversion of 2-Isopropylmalate and H 2 0 with 3-Isopropylmalate. 

As used herein, the term "knockout" or "gene disruption" refers to the creation of 
organisms carrying a null mutation (a mutation in which there is no active gene product), 
5 a partial null mutation or mutations, or an alteration or alterations in gene regulation by 
interrupting a DNA sequence through insertion of a foreign piece of DNA. Usually the 
foreign DNA encodes a selectable marker. 

As used herein, the term "LB agar" means Luria's Broth agar. 
The term "method of screening" means that the method is suitable, and is 
, 10 typically used, for testing for a particular property or effect in a large number of 
6 compounds. Typically, more than one compound is tested simultaneously (as in a 
H 96-well microtiter plate), and preferably significant portions of the procedure can be 
° automated. "Method of screening" also refers to the determination of a set of different 

ry 

fU properties or effects of one compound simultaneously. 
; J 15 As used herein, the term "mRNA" means messenger ribonucleic acid. 

K As used herein, the term "mutant form" of a gene refers to a gene which has been 

I altered, either naturally or artificially, changing the base sequence of the gene. The 
g change in the base sequence may be of several different types, including changes of one 
H or more bases for different bases, deletions, and/or insertions, such as by a transposon. By 
20 contrast, a normal form of a gene (wild type) is a form commonly found in natural 
populations of an organism. Commonly a single form of a gene will predominate in 
natural populations. In general, such a gene is suitable as a normal form of a gene, 
however, other forms which provide similar functional characteristics may also be used 
as a normal gene. In particular, a normal form of a gene does not confer a growth 
25 conditional phenotype on the strain having that gene, while a mutant form of a gene 
suitable for use in these methods does provide such a growth conditional phenotype. 
As used herein, the term "Ni" refers to nickel. 
As used herein, the term "Ni-NTA" refers to nickel sepharose. 
As used herein, a "normal" form of a gene (wild type) is a form commonly found 
30 in natural populations of an organism. Commonly a single form of a gene will 

predominate in natural populations. In general, such a gene is suitable as a normal form 
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of a gene, however, other forms which provide similar functional character! sties may also 
be used as a normal gene. In particular, a normal form of a gene does not confer a growth 
conditional phenotype on the strain having that gene, while a mutant form of a gene 
suitable for use in these methods does provide such a growth conditional phenotype. 

As used herein, the term "one form" of a gene is synonymous with the term 
"gene", and a "different form" of a gene refers to a gene that has greater than 49% 
sequence identity and less than 100% sequence identity with said first form. 

As used herein, the term "pathogenicity" refers to a capability of causing disease. 
The term is applied to parasitic microorganisms in relation to their hosts. 
As used herein, the term "PCR" means polymerase chain reaction. 
The "percent (%) sequence identity" between two polynucleotide or two 
polypeptide sequences is determined according to the either the BLAST program (Basic 
Local Alignment Search Tool; (Altschul, S.F., W. Gish, et al. (1990) J Mol Biol 215: 403 
- 10 (PMID: 2231712)) at the National Center for Biotechnology or using Smith 
Waterman Alignment (Smith, T. F. and M. S. Waterman (1981) J Mol Biol 147: 195-7 
(PMID: 7265238)) as incorporated into GeneMatcher Plus™. It is understood that for the 
purposes of determining sequence identity when comparing a DNA sequence to an RNA 
sequence, a thymine nucleotide is equivalent to a uracil nucleotide. 

By "polypeptide" is meant a chain of at least two amino acids joined by peptide 
bonds. The chain may be linear, branched, circular or combinations thereof. Preferably, 
polypeptides are from about 10 to about 1000 amino acids in length, more preferably 10- 
50 amino acids in length. The polypeptides may contain amino acid analogs and other 
modifications, including, but not limited to glycosylated or phosphorylated residues. 
As used herein, the term "proliferation" is synonymous to the term "growth". 
As used herein, the term "reverse transcriptase-PCR" means reverse transcription- 
polymerase chain reaction. 

As used herein, the term "RNA" means ribonucleic acid. 

As used herein, "semi-permissive conditions" are conditions in which the relevant 
culture parameter for a particular growth conditional phenotype is intermediate between 
permissive conditions and non-permissive conditions. Consequently, in semi-permissive 
conditions an organism having a growth conditional phenotype will exhibit growth rates 
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faction under non-permissive conditions, where the .eve o 

orhyposensitivity h ... „ refers t0 m inte raetion between 3-lsopropy.malate 

P , »tt r means thin layer chromatography. 

k, Z DN A KNA oracombinationthereoOintoalrvrngceilbyanymean, 
or double strandedDNA,RNA o fmethods , including , but no. limited 

Transformation may be aceompbshed by a variety h „ mharQm ent 
,• nolvethvlene glycol mediated uptake, particle bombardment, 
to, electroporation, ^ *^ ^ This process may result in transient or stable expression 
^ Sf — ^ d ^ 1 " S !, tably ^ me d^ meant tha, the seouenceof 
20 onhetransformedpolynucleo^BV ^^^ b J ^ ^ a c „ me or ^onre. 

TransformedceHsencompassnotonlytheendproductofatransfo 

tcKiP pvtra-chromosomal element, so that it is passed on 
transposition. Preferred transposons are descnbed in WO 00/553 



and US 09/658859. 
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As used herein, the term "transposition" refers to a complex genet.c 
rearrangement process involving the movement or copymg of a polynncleot.de 
(.ransposon) from one ,ocat.on and insertion into another, often within or between a 
genome or genomes, or DNA constructs such as p.asm.ds, bacm.ds, and cosm. s^ 

As used herein, the term "transposon" (also known as a "transposable element 
•■transposable genetic element", "mob.le element", or "jump.ng gene") refers to a mob.le 

and US 09/658859. Transposons can disrupt gene expression or cause de.et.ons and 
inversions, and hence affect both the genotype and phenotype of the orgamsms 
„ concerned. The mobility of transposable elements has long been used in genefc 
5 rnanipulat.on.tointroducegenesorotherinformationintothegenomeofcertammod 

£ SyStem As used herein, the term "Tween 20" means sorbitan mono-9-oc,adeoenoate 
S nolv(oxY-l,l-ethanediyl). 

L of an organism to demonstrate growth under conditions appropnate for said orgamsm, or 

5 mclude respiration as measured by gas evolntton, secretion of prote.ns and/or other 
g compounds, dye exclusion, mobility, dye oxidation, dye reduction, pigment productton, 
20 changes in medium acidity, and the like. 



The present inventors have Covered that disruption of the IFMD1 gene and/or 
g ene P roductinhibi.sthepa,hogenicityofM^a POrt ^ g ^. Thus, the inventors are 
the first to demonstrate that B-isopropylmaiate dehydratase is a target for anfb.ot.cs, 
preferably antifungals. 

Accordingly, the invention provides methods for identifying compounds that 
inhibitlPMDl gene expression or biological activity of its gene product(s). Such 
methods include l.gand b.nding assays, assays for enzyme activity, cefi-based assays, «rf 
assays for IPMD1 gene expression. Any compound that is a ligand for 3-Isopropylmalate 
dehydratase may have an,,b,ot,c activity. For the purposes of the invention, l.gand 
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refers to a molecule tha, will bind to a site on a polypeptide. The compounds identified 
by the methods of the invention are useful as antibiotics. 

Thus, in one embodiment, the invention provides a method for identifying a test 
compound as a candidate for an antibiotic, comprising: 

a) contacting a 3-Isopropylma.ate dehydratase polypeptide with a test compound; and 

b) detecting the presence or absence of binding between satd test compound and sa,d 
5 3-Isopropylmalate dehydratase polypeptide; 

wherein binding indtcates drat said test compound is a candidate for an antibtohc. 

The 3-Isopropylmalate dehydratase protein may have the amino acid sequence of a 
D naturally occurring 3-Isopropy.mala.e dehydratase found in a fitngus, animal, plan, or 
g rmcroorganism, or may have an amino acid sequence denved from a naturally occurnng 
5 _e. Preferably the 3-Isopropylmalate dehydratase is a fungal 3-Isopro P vlma,a,e 
dehydratase. The cDNA (SEQ ID NO: 1) encoding the 3-Isopropylmalate dehydratase 
protein, fire genomic DNA (SEQ ID NO: 2) encoding the U. grisea protem, and the 
polypeptide (SEQ ID NO: 3) can be found herein. 

in one aspect, the invention also provides for a polypeptide consisting essentially 
5 of SEQ ID NO: 3. For the purposes of the invention, apolypeptide consisting essenually 
P ,5 of SEQ ID NO: 3 has at leas. 80% sequence identity with SEQ DD NO: 3 and catalyses 
the interconverston of 2-Isopropylmalate and H 2 0 with 3-Isopr„pyhnalate w,«h a, least 
,0% of the activity of SEQ ID NO: 3. Preferab.y, the polypeptide consisting essenually 
of SEQ ID NO: 3 has at least 85% sequence identity with SEQ ID NO: 3, more 
preferably the sequence identity is at least 90%, most preferably the sequence identity ,s 
20 at least 95% or 97 or 99%, or any integer from 80-100% sequence identity in ascendmg 
order And, preferab.y, the polypeptide consisting essentially of SEQ ID NO: 3 has at 
least 25% at least 50%, at least 75% or at least 90% of the activity of M. gnsea 3- 
isopropylmalate dehydratase, or any integer from 60-100% activity in ascendmg order. 

By "fungal 3-Isopropylmalate dehydratase" is meant an enzyme that can be found 
2 5 in at leas, one fungus, and which catalyzes the tnterconversion of 2-lsopropylma.ate and 
H 2 0 with 3-isopropylmalate. The 3-Isopropy>ma,a,e dehydratase may be from any of the 
fungi, including ascomycota, zygomycota, basidtomycota, chytridiomycota, and hchens. 
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In one embod.ment, the 3-lsopropylmalate dehydratase is a Magnaporthe 3- 
Isopr „ pylm a.a,e dehydratase. Magnaporthe speeies ,ne,nde, but are not htnded to, 

and ,he imperfee, states of****— in the genus jytato*. Preferab.y, 
3-Isopropyima.ate dehydratase is from Magnaporthe gr,sea. 

Me „ ea ), Hearh-o, Fungus «3«*r~ -*P— • >• Brown-Rot (^n. 
Com Smut (UsUlago mayd,s), Heartro. (Polyporus Gray Leaf Spot 

(CUbMrtta* musae), App.e-rotting Fungus (A, OT «c« Appl-othn 
Fungus (Mdffi. « C.ubroo, Disease (PlasmoMopHora brassicae) .Potato 

Fungus {Gaeumannomyces graminis), Dutch Elm Disease (Ophiostoma ""^ 

™ ~ ia d**** Southern Corn Blight (CocMiobolus HeterosvapHus), Leaf Spot 

B ( ^ rium ^.n, m ),WheatHeadScabFungns(— mgram ,— Cerea Foot 
' M LtC^an— ),P„tatoBlac k Seurf( M — — Western 
Rust (Pucdnia graminis), White mold (M— sCerotiorum), and the hke. 

Fragments of a 3-Isopropylmalate dehydratase polypeptide may be used m the 
me ,hods of the invention, preferab.y if the fragments include an intact or nearly mtact 
epitope that occurs on the bio,o gl ca„y active wddtype 3-Isopropylntalate dehydrate. 

70 80 90 .00, UO, ,20, 130, 140, .50, .60, ,70, ,80, .90, 200, 2,0, 220, 230, 240, 
0 4?o',450 460, 470, 480,490, 500,5,0,520,530,540,550, 560,570,580,590, 00 
30 610 620, 630, 640, 650, 660, 670, 680, 690, 700, 7.0, 720, 730, 740, 750, 760, or a, .east 
770 consecutive ammo acids residues of a 3-.sopro P ylma,a,e dehydratase, to one 
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Isopropylmalate dehydratases. 

P polyP ep tl aeshav 1 „ g a tl eas t 50%se q ue„ce, (l e„ tlty w,t hafung ^ 

5 Isopr op ylm a 1 a t eae hyd ra t asea r ea,souse W in th e — ^"—^ 
S fcolpylmalatedeh^ 

5 ;rr i ea St5 0%,a tl eas,75%o r a tl eas t 90»,of t heac ti v i t y cf to M.^3- 

S Wsopropylmalatedehydratase; a po ly peptide havtng at least 50/. sequence 

.east^/oofthe activity ofa fungal 3-Isopro Py . m a.a,e dehydratase, and 
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j^opyhnaiate dehydratase. detected. In. ^..^ 

. — ---sesssss: — 

Once a compound .a identified The compounds 

.heabiHtyto inhibit S-.sopropyu.a.ate dehydratase ~<%^ talBvmi ~to 

monitoring the fungus or fungal cell for change emboaime nt, the 

5 invention provides a method for determmi g com prising: 
^ hv an above method has antifungal activity, rurtner c F 

— ~rrrrrjr^.~.~- 

e are— ^^"^ 
25 at least 50%, 75% or at least 90 /. or mo ^ pathog e„icity, is mean, 

that the antifungal candidate causes at least a 10 /„ decrease 

30 40%. More preferably, the d,sease will be d c eased b ^ ^ 

90 % or more. Methods for measuring fungal d.sease are well kno 



failure, and/or death. 3 _, sopr0 pylmalate dehydratase activity ear. 

be deteeted ustng *, v.ro » " „ 3 . Isop ropy.malate 

candidate for an antibiotic, comprising: , malate dehydmtase; 

jz^— — — - 

test compound is a candidate for an anttb.otrc. 

^aaditionaimemodisprovidedhytheinventronforidentifyinsatest 

compound; and , „ n for at least one of the following: 2- 

c) determining the change in concentrate for at 

test compound is a candidate for an antibiot.c. 

25 also use&l in the methods of the mvenhon. For examp 
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75% or at least 90% of the activity thereof. 

Thus.theinventionprovidesa.nethodforiden.ifynga.estcompoundasa 

candidate for an antibiotic, comprising: 

consisting of: a po.ypep.ide having at leas. 50% sequence .dentt.y w„h a 3- 
iLLptopytaaiate dehydratase and having a, ieast ,0% of the aettvty 
isopropylmalate dehydratase; 

ry 

^dtetntiningthechangeinconcenttationfotatieastoneofthefonowing^- 
lso P ropylmalate,H 2 0, and/or 3-Isopropylmala.e; ,„ thatsaid 
^einachangetnconeenttation for any of the ahove snhstances tnd.cates that 
test compound is a candidate for an antibiotic. 

A„ additional method is provided by the invention for identifying a test 

d ehydratase ; apo 1 ype P t W ehavingat 1 east 5 0%se q uenceident,,yw,,ha3- 
■sopropylmalate dehydratase and at .east 10% of the ac.iv.ty thereof; and 
pCypeptide comprising a, leas. 100 consecutive amino ac.ds of a 3- 
lsopropylmalate dehydratase; 
b) conUn g 3— 



a 
o 



c)<i e t e n „ I „in gt hechan g e,„co„ce„,ra tl o„foraUea St oneof,hefo 1 .ow i „ g ,2- 
Tsooropylmalate,H 2 0, and/or 3-lsopropylmalate; 

test compound is a oandidato for an antibiotic. 

Hor the in v,> 0 enz^atic assays, 3-Isopropy lm a,a t e dehydratase protein and 

expression system. Methods ior y> (PMID: 
1 1 oaq^y Kohlhaw (1988) Meth Enzymol 166. 423 y (rwiv 

I,, "^irT .the— naisoprovidesceUbasedas^ 

^ hioneeld.ment.the— n provides a method f or iden,i,y,n g a tes, co.ponnd as a 
Ej candidate for an antibiotic, comprising: 

S a )measunn g theexpress^ 

O or an organism in the absence of a test compound; 

^ ^ .11 cells tissue or organism with said test compound and 

' IreLower expression in the presence of said test compound indicates that 
25 said componnd is a candidate for an antibiotic. 

ExpressionofB-fsopropyimaiate dehydratase can be measured by de,ecbn g *e 
■ , n, mRNA 3-Isopropylmalate dehydratase polypept.de, or 3- 

in Moto/ar Biotogy Ausubel e( a/., eds., Oreene 
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New York 1995 The method of detection is not critical to the invention. 

:r:: r^==^^— -r* 

^nnodetection—su^^ 
IPMDl so as to produce a chimeric poiypepuuc 

rc=^ — - 

.ju:-— r^s. 
.»«——* 
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Fung ns(,— 

L (F~ «~), Potato Biack Scurf «taft Wheat Black Stem 

!• ======= 

performs a similar function as IPMUi. in 
^wmconditionaiphenotvpe^^ 
Lersensitivityorh^ 

roneparticuiarembodimentamutantfonncoatatosatransposontnsemon. A 
monepaii^u TDTvyrm different from the first form oi 

comparison organism having a second form of an IPMD1, drfferen, ft 
.he Le is a.so provided, and me two organisms are separate.y contacted wrth tes 

""^noneemhod.ment.me — prov.desamethodforrdenrif.ngatest 
eomponnd as a candidate for an antibiotic, compnsmg: 

prov.dingeomparisoncenshav.ngadifferentformofaS-lsopropylmaiate 
dehydratase gene; and 
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antibiotic. 

»»"---"r zrrc— ",,.«-«■••" 

PathwaysknowninfteartmaybefcundatfteKyotoE y P 
Genomes and in standard biochemistry texts (Lehmnger, A., D. Nelso 

IPMD1 functions, compnsmg: biochem ical and/or 

a) providingceUshavingonefonnofage ^^ m&moSM 
genetic pathway and providing companson cells having 

said test compound; 



pre senceofs al d test ccnpound indicates that said.es. co mP ou„d, S aca„d,da«e for 
an antibiotic. 

Th eu S eof m u«i-wenp 1 ,es f o r se r ee„ 1 n g isafo n „a.that re ad lly aeeo™od,es 
mul tip,e different assays recharacterize various compounds, concenuahons o 

litots andrt.nseanoen.anipnia.ed.ooptin.i.ese.eeningeffie.eneyand/ot 

° in creaseinhypersensi,,v^^ 

Q known to those in the art. 

K Conduio,^^ 
' pathwaysgiven.ha.aUeastoneidentif.ed.arge.geneispresen.indta.pa.hway. 

Trlio^^ 

Ls and Genomes and in standard hiochendstry.ex.sCLehninger, A-.D-Ne^eta.. 

n^WneiplesofBioe^^ . . , . 

( 't^rr^the invention provides a method for screentng for et 
compounds Icing agatnstthe hioehemica, and/or genefe pathway or pathways ,n wh.eh 

IPMD1 functions, comprising: WP ^; lim 
Tprovidingpairedgrowmmediacomprisingafirst medium and a second me • urn. 
^Ireinsl.seeondmeniumeon.atnsahigher.eve.of^eucine.hansa.dftr, 

medium; 

(b) eontaeting an organism with a test compound; 
(cremating sa.df.rst and said second media with said orgamsm; and 
(d) determining the growth of said organism; 

iereinadifferenee in growthofthe orgamsm hetweensa.df.rs, and satd second 
m ed,a ,nd,ca.es .ha. sa,d .es. compound is a candidate for an ant.b.ohc. 
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I, is recogmzed in the art that determination of the growth of said organism m the 
paired med.a in the absence of any test compounds may be performed to contro. for any 
inherent differences in growth as a result of the different medta. Growth and/or 
proliferation of an orgamsm is measured by methods weH known in the art such as 
optica, density measurements, and the .ike. In a preferred embodiment, the organism ts 
Magnaporthe grisea. 

EXPERIMENTAL 



Example 1 

g 10 Construction of P.asmids with a Transposon Containing a Selectable Marker. 

g Construction of Sif transposon: Sif was constructed using the GPS3 vector from 

S the GPS-M mutagenesis system from New England Biolabs, Inc. (Beverly, MA) as a 
H 15 backbone. Thus system is based on the bacterial transposon Tn7. The fo.lowmg 
L nranipulations were done to GPS3 according to Sambrook « al. (1989) Molecular 
':• Oonir^aLaborMffl Manual, Cold Spring Harbor Laboratory Press. The kanamycm 
I resis,ance g ene(npt)c„n,^^ 

S The bacterial hygromycin B phosphotransferase (hph) gene (Gritz and Davtes (.983) 
20 Gene 25- 179-88 (PMID: 6319235)) under control of the Aspergillus nidulans trpC 
promoter and terminator (Mnl.aney * al. (1985) Mo. Gen Genet 199: 37 - 45 (PMID: 
3158796)) was cloned by a Hpal/EcoRV blunt ligation into the Tn7 arms of the GPS3 
vector yielding pSifl . Excision of the ampicillin resistance gene (bla) from pS.fl was 
achieved by cutting pSifl with XmnI and Bgll followed by a T4 DNA polymerase 
25 treatment to remove the 3- overhangs left by the Bgll digestion and religation of the 
plasmid to yield pSif. Top 10F electrocompetent E. coli cells (Invitrogen) were 
transformed with ligation mixture according to manufacturer's recommendattons. 
Transformants containing the Sif transposon were selected on LB agar (Sambrook * al. 
(19 89) mm^r^^rim^, Cold Spring Harbor Laboratory Press.) 
30 containing 50ug/ml of hygromycin B (S.gma Chem. Co., St. Louis, MO). 
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Example 2 
Construction of a Fungal Cosmid Library 



Cosmtd hbraries were constructed in the pcosKAS veetor (Hamer e, al. (200!) 
Proc Nad Acad Sci USA 98: 5110- 15 (PM1D: 1 1296265)) as descnbed in Sambrook et 
al n^) M---- a LabomtoryManua!. Cold Spring Harbor Laboratory 

Press Cosmid libranes were quality checked by pulsed-field gel electrophores.s, 
restriction d,gest,on analysis, and PCR identification of stngle genes. 
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Construction of Cosmids with Transposon Insertion into Fungal Genes 



Sif Transposition into a Cosmid: Transposition of Sif into the cosmid framework 
7 was carried on, as described by the GPS-M mutagenesis system (New England Btolabs, 
£ fire.) Bnefly, 2ul of the 10X GPS buffer, 70 n g of superceded pSIF, 8-12 K of targe, 
S eosmid DNA were mixed and taken to a final volume of 20n. with water, lu, of 

* allow the assembly reaction to happen. After the assembly reactron lu, of start sohmon 
was added to the tube, mixed well and menbated for 1 hour at 37»C followed by heat 
inactivation of the proteins at 75»C for 10 min. Destrnction of the — ng 
untrattsposedpSifwas done byPIScel digestion at 37»C for 2 hours followed by 10 mm 
incubation a, 75«C to inactivate the proteins. Transformation of ToplOF' 
electrocompeten, cells (Invitrogen) was done according to manufacturers 
recommendations. Stf-containing cosmid transformants were selected by growth on LB 
agar plates containing 50ugAn. of hygromyen B (Sigma Chem. Co.) and 100 ug/m, of 
Ampicillin (Sigma Chem. Co.). 
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Example 4 

High Throughput Preparation and Verification of Transposon Insertion 
into the M.graeoIPMDl Gene 

E coii strains containing cosnnds with transposon insertions were picked to 96 

1 <; m i of TB (Terrific Broth, Sambrook et 
well growth blocks (Beckman Co.) containing 1 .5 ml of TB ^ 

byam odif,dalkaHne, y sisrne U ,od(Marra e(a M.9 9 7,Genon,eRes 7 : 1072 4 

length: 755 amino acids, SWISS-PROT: P55251). 

Example 5 

P.eparationofn.MDlCos.nidDNAandTransfonnationofM^^^^ 
Cosmid DNA from the IPMD. transposon tagged cosmid clone was prepared 
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generate protect, Pro.op asts 5Qul protoplast susp e„sio„ was 

(1993) Plant Cell 5: 1575 - l^u <rmi^ /-,cn I1 „/ m n to 

u wed with CM agar media containing hygromycm B (250ug/ml) 

one day, then overlayed with CM ag homolog0 us recombination events 

selecttransformant, Transformants were screened fo horn g 

u pru fflamer fl/ (2001) Proc Natl Acad Sci USA Vtf . ^ 
in the target gene by PCR (Hamer I , d tQ 

(PMID: 11296265)). Two independent strams were tdenhfied and are h 

as KOl-3 and KOl-7, respectively. 



D 
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J Example 6 



l , 5 Effect of Transposon Insertion on Magnaporthe pathogenreity 

Tnetarge.fnngaUtrains.KO.-S and KOl-7. obtained inExantple 5 and the wild 
S , rnTuwresnbieetedtoapathogenicityassaytoobserveinfeettonovera!- 

p ,ype stram,G«yll, were snnj rformed usins Indian riee eultivar C039 

O weekperiod-Rieeinfeetionassayswereperfomredusmgln 

^ k ^ ;« Valent a/ ((1991) Genetics 727: 87 - 101 pyw. 

25 monolaureate)solnt,on). The moculat , h rhamber (27 °C 12 hours/21 °C 12 

in .he dark for 36 hours, and transferred to a growth chamber ' 

rrss is..—.—.-- 

30 post-inoculation. 
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Example 7 

Verincationof^GeneFnnctionhy Analysis of Nutntiona, Recrements 
, , • . KOI 3 and KOl-7, containing the IPMD1 disrupted gene 

5 — -r — r — : 

D for the auxotrophic requirement tor y oi SmM NaN0 3) 6.7mM 

• t of 0 050/c Phytagel, 0.03% Pluronic F68, 1% glucose, 23.5mM NaNU 3 , 
b consistsofO.OS/oPhytag Q 01 o /o ^ odo nitrotetrazolium violet, O.lmM 

PJ i^ri SmMNa 2 S0 4 , llmM KH 2 P<~>4, 0 .ui/o^iu 

5/1 inOol of snore suspension were deposited into each wen 01 
adjusted to 2x,0 5 spores/ml. lOOpl of spore p optica! density (OD) 

1 * „ tw nlates were incubated at 25 C tor / ua;y=>. f 

a graph of Turbidity vs. Time showing hoth the mutant fung, and 
th e ahsence (Figure 3A) and presence (Figure 3B) of L-.euc,ne. 
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Example 8 

5 Coning and Expression Strategies, Extraction and Punftcation of 3-Isopropylmalate 
Dehydratase Protein. 

The following protocol may be employed to obtain a purified 3-Isopropylma.a,e 

dehydratase protein. 
i 0 Cloning and expression strategies: 

An IPMD1 cDNAgenecanbeclonedmto*. coli (pET vectors-Novagen), 
9 Baculovnus (Pharmmgen) and Yeast (Invitrogen) expression vectors contammg 

S His/fusion protein tags, and the expressxon of recombinant protein can be 

| evaluated by SDS-PAGE and Western blot analysis, 

nj 

Ml 5 

e Extraction: 

ft Extract recombinant protein from 250 mi cel, pellet in 3 ml of extractton buffe 

5 by sonicatmg6,ime S , W i.h6secpn,sesa,4»C.Cent ri mgeextracta,15000xgfor 

O ,0 min and collect supernatant. Assess biological activity of the recombinant 



protein by activity assay. 
Purification: 

Purify recombinant protein by Ni-NTA affinity chromatography (Qiagcn). 
Purification protocol: perform all steps at 4°C: 

• Use 3 ml Ni-beads (Qiagen) 

• Equilibrate column with the buffer 

• Load protein extract 

• Wash with the equilibration buffer 

. Elute bound protein with 0.5 M imidazole 
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Example 9 

Assays for Testing Binding of Tes, Compounds to 3-Isopropylmalate Dehydratase 

The foUowing protocoi may be empioyed to identify -est eompounds that bind to 
e 3-Isopropylmalate dehydratase protein. 

. Purified full-length 3-Isopro Py lmala«e dehydratase polypeptide wrth a 
His/fus,on protein tag (Example 8) is bound to aHisGrab™ Nickel Coated 
Plate (Pierce, Roekford, IL) following manufacturer's instructrons. 
. Buffer conditions are optimized (e.g. ionic strength or P H, as may be 

described in Satyanarayana e, a,. ((1968B) , Bacterid 96: 20, 8 - 24 (PMID: 
5724970)) and/or Kohlhaw ((1988) Methods Enzymol 166: 423 - 9 (PMH* 
3071717))) for binding of radiolabeled 2-Isopropylmalate (custom made 
PerkinElmer Life Sciences, Inc., Boston, MA) to the hound 3-Isopropylma.a,e 
dehydratase. 

. Screening of tes, compounds is performed by adding test compound and 2- 
isopropylmalate (custom made PerkmE.mer Life Sciences, Inc., Boston, MA) 
,o the wells of the HisGrab™ plate containing bound 3-Iso P ro P ylmala.e 
dehydratase. 

. The wells are washed to remove excess labeled ligand and scintilla,™ fhud 

(Scintiverse®, Fisher Scientific) is added to each well. 
. The plates are read in a microplate scintillation counter. 
. candidate compounds are identified as wells with lower radioactivity as 

compared to control wells with no test compound added. 
AddWonally, apurified polypeptide comprismg 10-50 amino acids iromtheM. 
grisea 3-Isopropylmalate dehydratase is screened in the same way. ^^^^^^ 
Lmprising.0-50 amino acids is g enera,ed by subcloning a portion o the IPMD gene 
in ,oapro,ein expression vec.or tbat adds a His-Tag when expressed (see Example 8, 
Oligonucleotide primers are designed to amplify a portion of the IPMD1 gene using die 
polymerase chain reaction amplification method. The DNA fragment encoding a 
pelade of 10-50 amino acids is cloned into an expression vector, expressed m a bos. 
organism and purified as described in Example 8 above. 



32 



^ the tes, compound .ample are compared. P 
if the growth of the cuhure containing the test compound ,s less than 
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Example 10 

fU Dehydratase Activity 

M15 



compounds arc identified when a decrease m products or a lack 
isdetectedwiththercactionproceedingineithcrdirecfom 

Additionally, fire enzymatic activity of a poiypepttde compnsmg 10-50 ammo 

— e ' a!(( T! )J " 3 .PM^ 307,7,7), Apolypepfide 
Kohlhaw ((,988) Methods Enzymo, i«. 423 9 (PMIU 

comprismg ,0-50 amino acids is generated hy suhclomng a portton of the 1PMD g 
laplL expression vector mat addsaH.s-Tag when expressed (see Example 8, 

^erasechamreaefonamphfieanonmethod. The DNA fragment encoding a 
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, • „w a 1 cells are grown under standard fungal 
a «tihintic activity Magnaporthe gnsea fungal cells are gi 

Lribed for .ore product, . on oatmealagar -*«* - ^ 
1575 - 1590<PMII>: 8312740), Spores are harvesteo ,n,o mmm a -d a (Ta'^ 

^ », , r,„ 5- 1575 - 1590 (PMDD: 8312740)) to a concentranon of 2 x 10 
(1993) Plant Cell 5. 1575 159 i ^ ^ ^ ^ ^ ^ 

spores/ml and the culture .a divided. The test compou „ r , T heolates 

25°C for seven days and optical density measurements at 590nm are 
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_l Example 11 



A ssaysforTes.in g Compounds for Alteration of 3-^propyUna.ate Dehydratase Gene 

Fvnression 



ru 

q Expression 

s 
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Masnaponhe g rUea fungal cells are grown under standard funga, growth 
,0 13 days in the light at 25°C using a moistened cotton swab. The concentration 

with no test compound present is inc.uded as a conhol. The culm 

25T for 3 days after which test compound or solvent only conhol >s added The 
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* t r Oifc Technologies, Rockville, MD). Expression is analyzed by 
by the manufacturer (Life Technolog ,^ mhrook * a l (1989) Molecular 

Northern analysis of the RN A samples as -^ff^^^. 

u , rn] A Corine Harbor Laboratory Press) using * 
CtesinE^baSiaa^ Cold Spnng fa a 

candidate antibiotic compounds. 

Example 12 

• t> ♦ ™i with a Funaal Strain Containing a Mutant 
j„F2vo Cell Based Assay Screening Protocol with a Funga 

Form of 3-Isopropylmalate dehydratase withNo Activrty 

Examples 4 and 5), are grown „ snnres are harvested from cultures 

known and described in the art. Ma g na P o rlh e g r, S *>ores 
^wnoucomp,etea g armedmmeo„,a i mn g 4mMLleuc.ne ( S^d 

JowthforlO-Udaysmthehghta^^ 
concentrationofsporesis — ^ 
prepared in a minimal growth medtum confrnmng pM 

2xl 0'sporespermL Approximately 4xr0< spores are ^ ^ ^ ^ volume 
plat es to whiehatest compound is addedCatvarytngeoneet— 

witho „, ecus are included as controls (negative , WUd type 

30 differential growth inhibition between the mutant and the typ 
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po.en.ia, anhfunga, compounds. Similar P-cols m a y b e fo^d in Kirsch and 
DiDomenico ((1994, Btotechnology 2o: 177 - 22, <PMID: 7749303)). 

Example 13 

,„^Ce,.Based Assay Screening Proto^l with a Funga, Strain Containing a Mutant 
Form of 3-lsopropy,ma,a,e dehydratase with Reduced Acttvtty 

u (Sambrook - a/. (1989) McJeadarClasung^^^ Cold Spnng Harb 

complete agar med,um containing 4 mM L-leucme (Stgma-Aldnch Co.) gr 

ores is determined nsmg a hemacytometer and spore suspensions — - 
P ILalgr»wmmediumtoaconcen^o»o f 2 X 10 Ss pores P erm,.App— , 
S loSpol are added to each we,lof96-we,,p,a,es,o W hiehate,eompoun.saed 

P 20 ^concentrations). The tota. volume in each W e„ is 200p,. ^-|-J- 

ZL control) The p.ates are incubated at 25"C for seven days and ophcal dens.ty 
aiJaretaKendaily.WUdtype cells are screenedunderthesame 

The effect of each compound on the mutant and wild-type fungal stratus , 

30 p ro tocolsmaybefoundinKirscha n dD 1 Domen,co((1994)B.o,ech n o,ogy2a. 
(PMID: 7749303))- 
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Example 14 

^voCeU Based Assay Screenmg Pro.oco! with a Fungal Strain Containing a Mutant 
Form of a L-leucine B.osynthetic Gene with No Act.vny 

Ma g napor*e g nsea fnnga, ceUs containing a mutan, form of a gene in the L- 
le ucinebiosyn,hetic pathway^, a 3-lsopropy.maiate dehydrogenase 

m edin m containing4m M L-,encine(S 1 g m a-A 1 drichCo.)a ft er growth for 10-13daysm 
fteligh tat25°Cusingamois,enedcot,onswab. The concentration of spores ,s 
oeteledusingahemacytometer and spore suspensions are prepared -~> 
^thtnediunrcontaininglOOpML-ieucinetoaconcennationofaxiO sporespe mi. 
L-imate^x.o'sporesorceHsareharvested and added to each we„of96-weU 
pi to which growth media is added in addition to an amount of test compound,* 
Hi varyi „ g concentra,io„s).Theto,a 1 vo 1 nmeineachwe>Hs200p 1 .We 11S w,.hno,es, 

20 daiiy Wiid.ypecensarescreenedunderthesamecondi.ions.Theeffectofeach 

conLandthepercentofinhihihoniscaicnlatedastheO^^funga.snatnpiustes, 
lompoun^/OD.Cgrowmcon^x fOO. The percent of growth —n as a result 
of a test compound on a funga, strain and that on the wiid type cells are compared. 

type re.denufied as potential antifungal compounds. Simdar protocols my be found ,n 
"rscb and DiOomenico ((1994, B.otcchno.ogy 2o: 177-221 (PMID: 7749303)). 
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Example 15 



example i-/ 

7 ^ofaL-.eucineBiosyn^.icGenew^ReducedACvnv 

Magnaporthe grisea fiingal cells containing a mutant form of a m *^ 

n.aae^aclet.gapo.onoH.P— m the art 

, own under standard -gal^n — ' 

medium containing 4 mML-leucine^isi 

^ ««Ti«wah The concentration ot spores is 

determinedusingahemacytometerandspo P W spores 

^.medium to a con— of 2x10 spo, ^ ^ ^ ^ media is 

0 added in addition to an amount of test compound (a. ™ 

— h --^^- fc ^s^^^-*•-•«-- 
^ eC ° nd,t, ° rXl^wth control and thep^centofinhibition is calculated 
25 strains » measured against the gro ^ ^ ^ 

between the mutant and the wild type Biotechnology 26: 

30 simUarprotocolsmaybefonndinKirschandDiDomen^ft^P^Btotechn 

177 -221 (PMID: 7749303)). 



Example 16 

^^^^^^ 



atra „sposon — inthe„a tl vegene( S eeExa m ples4a„d5). 
expression vector containing a trpC promoter ai 

expression standard molecular biology 

25 of IPMDl are grown under standard fung gr ^ ^ Qn 

30 i-iri^^^-^-^----^^ 
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.v, wpII is 200ul. Wells with no test 

daily. The effect of each compound on the wi yp calcu i a ted as the 

growth inhibit™ as a result of a test co p ^ ^ 

strains ate compared. Compounds that show * gMowAsv ^ 
wiM-typeandhete^osousshainsatetden^-P— J 
speeif.eitytothenativeotheteto.ogous.PMD, gene products. St P 
f LdinKir S cha„dDiDome„ico(( 1 994)B i oteeh„o,ogy2o. .77 <P 



0 7749303)). 
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?y Example 17 

l i5 PathwaySpecific/,. W» Assay Screening Protoeol 

" « l,,H, are Brown under standard fungal growth 

W Magnaponhegrisea fungal eells are grow r* wild tvpe M gfisea spores are 

light at25«Cusingamo,stenedcottonswab. , in a minimal growth medium 

— T;:C^ — earhon, 
concentration of 2x10 spores per ml. i ra i c i urn and trace elements 

(for example, see inoculating flu.d m Example 7) . Spc P ^ 
wenof a,6.we U nuc roti ,e r p 1 ate(a PP roxrmate,y ^^^^ 
contamingasporesuspensionmmmimalmedta.anad^tton^ ^ P _ 

n8SP Tc"lp 1 — nredlaandX.-enclne 
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■ h , dat 25Tforseve„daysa„dop, 1 ca 1 dens i t ym easure m en,sa«590n m are.a k e„ 
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